Up-regulation of NDRG2 through nuclear factor-kappa B is required for Leydig cell apoptosis in both human and murine infertile testes.
Many pro-apoptotic factors, such as nuclear factor-kappa B (NF-κB) and Fas, play crucial roles in the process of Leydig cell apoptosis, ultimately leading to male sterility, such as in Sertoli cell only syndrome (SCO) and hypospermatogenesis. However, the molecular mechanism of such apoptosis is unclear. Recent reports on N-myc downstream-regulated gene 2 (ndrg2) have suggested that it is involved in cellular differentiation, development, and apoptosis. The unique expression of NDRG2 in SCO and hypospermatogenic testis suggests its pivotal role in those diseases. In this study, we analyzed NDRG2 expression profiles in the testes of normal spermatogenesis patients, hypospermatogenesis patients, and SCO patients, as well as in vivo and in vitro models, which were Sprague-Dawley rats and the Leydig cell line TM3 treated with the Leydig cell-specific toxicant ethane-dimethanesulfonate (EDS). Our data confirm that NDRG2 is normally exclusively located in the cytoplasm of Leydig cells and is up-regulated and translocates into the nucleus under apoptotic stimulations in human and murine testis. Meanwhile, transcription factor NF-κB was activated by EDS administration, bound to the ndrg2 promoter, and further increased in expression, effects that were abolished by NF-κB inhibitor Pyrrolidine dithiocarbamate (PDTC). Furthermore, siRNA knock-down of ndrg2 led to increased proliferative or decreased apoptotic TM3 cells, while over-expression of ndrg2 had the reverse effect. This study reveals that ndrg2 is a novel gene that participates in Leydig cell apoptosis, with essential functions in testicular cells, and suggests its possible role in apoptotic Leydig cells and male fertility.